(SW) diastolic wall thicknesses were made following the American Society of Echocardiography guidelines (13) . LV mass (LVW) was calculated as LVW=1.04x[(LVEDD+PW+SW) 3 Statistical Analysis. Data are reported as mean ± SE. All indices were compared using repeated-measures analysis of variance with a five-percent confidence level indicating significant differences. Measurement of intra-observer reproducibility was assessed in 9 rats. Echocardiographic examination was performed twice on each rat two days apart. This reproducibility was assessed as the mean difference between 2 measurements, presented as mean percent error (absolute difference divided by average of the two observations).
RESULTS
Intra-observer reproducibility of echocardiographic and Doppler measurements was excellent (Table 1) . Arterial pressure and body weight values are presented in Table   2 . During the follow-up period, arterial pressure was always greater in the SHR than WKY. It increased from 8 weeks, reaching a plateau at 15 weeks and increased further at 80 weeks in both strains. LVEDD remained stable until 35 weeks; and it also increased at 80 weeks in the WKY. This diameter increased progressively during the SHR lifetime (Table 2 ). There were no differences between WKY and SHR neither with respect to LVEDD and LVSD . The shortening fraction was similar in SHR and WKY rats, remaining at the same level throughout the examined period ( Table 2 ). The absolute LV weight increased with age in both the SHR and WKY (Table 2) . LVW was found to be significantly higher in the SHR rats at 20, 35 and 80 weeks compared with WKY rats.
Isovolumic relaxation time was significantly greater in SHR than in WKY, increasing with age in SHR, and remained at the same level from 8 to 80 weeks in WKY (Figure 1 ).
Myocardial performance index (Tei index) was higher in SHR than in WKY; it increased from 8 weeks to 15 weeks and remained stable at 20, 35 and 80 weeks in the SHR ( Figure 2 ). Diastolic duration time (MD) was shorter in the SHR than WKY, and it remained stable with aging ( Figure 3) . The propagation velocity of LV inflow was slower in SHR than in WKY at 20, 35 and 80 weeks. Moreover, this velocity decreased from 8 to 80
weeks in SHR, but it did not change in WKY (Figure 4) . DTE was higher in WKY than in SHR ( Figure 5 ). DTE was greater at 80 weeks in WKY than at earlier ages. At 300 beats/min only, VE and VTIE (as well as Em) were obtained in all WKY and SHR rats.
Merging of E and A wave and Em and Am was observed in 70% SHR and 20% of WKY. Recently, Masuyama et al (11) would be difficult to analyze and explain variations of E/A ratio. Moreover, the E/A ratio was analyzable because heart rate had decreased to non-physiological values using anesthesia with xylazine and ketamine which could ha ve modified myocardial function (25). In the present study, we observed a merge of E/A ratio in SHR rats at 300 beats/min which could be considered a sign of diastolic dysfunction (26). However, it was not possible to analyze this ratio further since, even in 70% WKY, it was impossible to distinguish the E and A waves. To analyze E/A ratio further, we injected xylazine to decrease heart rate. Under this condition, the E/A ratio was decreased in old WKY and we interpreted this as a trivial LV relaxation impairment. This ratio increased in adult SHR rats, returning to baseline values at 80 weeks which is difficult to interpret. In many clinical studies this ratio was found to be modified not only by relaxation or compliance but also by heart rate, LV preload, contractility, afterload, and left atrial compliance (27).
Therefore, interpretation of any modification of this ratio in terms of relaxation or compliance impairment should be made with caution.
The Em/Am ratio has been described as a good index of diastolic dysfunction, either compliance or relaxation, but load independence of this index must be considered (21-23). In the present, no difference was found between the WKY and SHR. A In that study they observed a systolic and diastolic myocardial velocity gradient despite preserved systolic function. Unfortunately, this technique needs a special software and was not used in the present study.
Isovolumic relaxation time has been described as a strong index of relaxation in clinical studies (27). In our study, IVRT was not modified with age in WKY rats. In contrast, IVRT was longer in SHR as compared with WKY, and it increased further during the life.
Myocardial index (developed by Tei et al.) has been found to be correlated with +dp/dt and -dp/dt, and increased with systolic or diastolic dysfunction in clinical studies (18); it has never been analyzed in rats. In the present study, this index remained unchanged with age in WKY; but in SHR, this index increased from 8 to 15 weeks a nd did not change during the follow-up and was greater in WKY.
Mitral flow propagation velocity has also been proposed as an index of relaxation The study of LV rigidity is more complicated with ultrasound. DTE was described as an index of this rigidity (32). Recently, however, in order to analyze diastolic chamber stiffness better, a parameterized diastolic filling model was used clinically and in dogs (16, 32) . But, rigidity implies diminished LV compliance and is also influenced by relaxation. However, to measure DTE in SHR, it is necessary to slow the heart rate. Thus, in this study, DTE was shorter in old SHR than in old WKY suggesting greater LV stiffness.
A number of limitations could be identified in this study. Diastolic properties were studied without validation against a gold standard method, but we hypothesized that all the indices validated in clinical studies could also be used to analyze ventricular function in rats. Further, the present study was performed in ane sthetized rats, in which there could be cardiovascular effects. Xylazine was used in this study in order to decrease heart rate. Therefore, data obtained after Xylazine injection should be interpreted with caution since xylazine might affect hemodynamics and sympathetic nervous system activity.
In conclusion, echocardiography permitted to non-invasively follows LV function in SHR and WKY rats. Relaxation studied with Doppler techniques seemed to be 
